PATENT COOPERATION TREATY 



From the 

INTERNATIONAL SEARCHING AUTHORITY 



To: 



PCT 



'4, 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule A3bisA) 



Date of mailing 
(day/mnnlh/ye.ar) 



Applicant's or agent's file reference 

NT1852PCT 



FOR FITRT1IFR ACTTON 

See paragraph 2 below 



International application No. 

PCT/JP2004/019001 



International filing date {day/monih/year) 

20.12.2004 



Priority date (day/monih/year) 

06.02.2004 



International Patent Classification (IPC) or both national classification and IPC 



Applicant 

Renesas Technology Corp. 



This opinion contains indications relating to the following items: 
IS) Box No. I Basis of the opinion 

Box No. II Priority 

[ | Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
I I Box No. IV Lack of unity of invent ion 

|^| Box No y Reasoned statement under Rule 43bis. l(a)(i) with regard to novelty, inventive step or industrial 

applicability; citations and explanations supporting such statement 

I 1 Box No. VI Certain documents cited 

I I Box No. VII Certain defects in the international application 
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WRITTEN OPINION OF THE 
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PCT/JP2004/019001 



Box No. I Basis ofthis opinion 



With regard to the language, this opinion has been established on the basis of the international application in the language in which it was 
filed, unless otherwise indicated under this item. 

□ This opinion has been established on the basis of a translation from the original language into the following language 

, which is the language of a translation furnished for the purposes of international search (under 

Rule 12.3 and 23. 1(b)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed 
invention, this opinion has been established on the basis of: 

a. type of material 

| | a sequence listing 

1_ ] table(s) related to the sequence listing 

b. format of material 

| | in written format 

| ' ' j in compuler readable form 

c. time of tiling/furnishing 

| | contained in the international application as filed. 

| ] filed together with the international application in computer readable form. 
| | furnished subsequently to this Authority for the purposes of search. 

I I In addition, in the case that more than one version or copy of a sequence listing and/or tables) relating thereto has been filed or 

furnished, the required statements that the information in the subsequent or additional copies is identical to that in the application as 

filed or does not go beyond the application as filed, as appropriate, were furnished. 

Additional comments: 
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Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement _ _ 



Statement 



Novelty (N) 



Claims 
Claims 



1-18 



Tnventivc step (IS) 



Industrial applicability (I A) 



Claims 1~18 
Claims 



Claims 1-18 
Claims 



YES 
NO 

YES 
NO 

YES 
NO 



Citations and explanations: 

Document 1 : JP 2002-512439 A (Energy Conversion Devices, Inc.), 23 April 2002, full text 
& WO 1999/054128 Al 

Document 2: JP 2001-502848 A (Energy Conversion Devices, Inc.), 27 February 2001 , full 
text & WO 1998/019350 Al 

Document 3: JP 1 1 -51 41 50 A (Energy Conversion Devices, Inc.), 30 November 1 999, full 
text & WO 1997/015954 Al 

Document 4: JP 1 1-510317 A (Energy Conversion Devices, Inc.), 07 September 1999, lull 
text & WO 1997/005665 Al 

Document 5: WO 2003/050872 Al (Matsushita Electric Industrial Co., Ltd.), 19 June 2003, 
full text 

Document 6: WO 2000/054982 Al (Matsushita Electric Industrial Co., Ltd.), 21 September 
2000, full text 

Document 7: JP 55-008830 Bl (Matsushita Electric Industrial Co., Ltd.), 06 March 1980, 
full text 

Document 8: JP 2003-229537 A (Hitachi, Ltd.), 15 August 2003, full text & US 
2003/0146469 A 1 

The storage disclosed in and supported by the specification and having the following 
(1) and (2) constitutions is not described in any of the documents cited in the ISR and is non- 
obvious to a person skilled in the art. 

Therefore, the inventions of claims 1 through 18 are not described in any of the 
documents cited in the ISR and are non-obvious to a person skilled in the art. 

(1 ) A storage consisting of a storage layer that stores information by causing a reversible 
phase change between a crystalline phase and a noncrystalline phase, wherein the total 
content of at least one element selected from the group consisting of Ge and Sb or al least 
one element selected from the group consisting of Ge and Sb, and Bi is equal to or greater 
than 2 atom% and less than 25 atom%, the content of Te is equal to or greater than 40 
atom% and equal to or less than 65 atom%, and the total content of at least one element 
selected from the group consisting of Zn or Zn and Co and N is equal to or greater than 20 
atom% and less than or equal to 50 atom% and consisting of a memory element that has an 
electrode formed with the above-described storage layer on both faces. 
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Box No. VIII Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully supported by 
the description, are made: 

What is disclosed in the meaning oi PCT Article 5 is obtaining high heat resistance 
in a phase-change memory by means of a storage having the following (1) and (2) 
constitutions. 

(1 ) A storage consisting of a storage layer that stores information by causing a reversible 
phase change between a crystalline phase and a noncrystalline phase, wherein the total 
content of at least one element selected from the group consisting of Ge and Sb or at least 
one element selected from the group consisting of Ge and Sb, and Bi is equal to or greater 
than 2 atom% and less than 25 atom%, the content of Te is equal to or greater than 40 
atom% and equal to or less than 65 atom%, and the total content of at least one element 
selected from the group consisting of Zn or Zn and Co and N is equal to or greater than 20 
atom% and less than or equal to 50 atom% and consisting of a memory element that has an 
electrode formed with the above-described storage layer on both faces. 

(2) A storage consisting of a storage layer that stores information by causing a reversible 
phase change between a crystalline phase and a noncrystalline phase, wherein it comprises a 
plurality of memory ceils and a plurality of word lines for selecting the above-described 
memory cells and a plurality of data lines disposed so as to intersect the above-described 
plurality of word lines and for reading signals from the above-described plurality of memory 
cells; the total content of at least one element selected from the group consisting of Ge and 
Sb or at least one element selected from the group consisting of Ge and Sb, and Bi is equal 
to or greater than 2 atom% and less than 25 atom%, the content of Te is equal to or greater 
than 40 atom% and equal to or less than 65 atom%, and the total content of at least one 
element selected from the group consisting of Zn or Zn and Co and N is equal to or greater 
than 20 atom% and less than or equal to 50 atom% and consisting of a memory element that 
has an electrode formed with the above-described storage layer on both faces. 

Thus, what is disclosed in the meaning of PCT Article 5 is merely a very small part 
of the inventions of claims 1 through 18, and is not adequately supported in the meaning of 
PCT Article 6. 
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Supplemental Box 

In case- the space in any of the preceding boxes is not sufficient. 
Continuation of: BOX V 

(2) A storage consisting of a storage layer that stores information by causing a reversible 
phase change between a crystalline phase and a noncrystalline phase, wherein it comprises a 
plurality of memory cells and a plurality of word lines for selecting the above-described 
memory cells and a plurality of data lines disposed so as to intersect the above-described 
plurality of word lines and for reading signals from the above -described plurality of memory 
cells; the total content of at least one element selected from the group consisting of Ge and 
vSb or at least one element selected from the group consisting of Ge and Sb, and Bi is equal 
to or greater than 2 atom% and less than 25 atom%, the content of Te is equal to or greater 
than 40 atom% and equal to or less than 65 atom%, and the total content of at least one 
element selected from the group consisting of Zn or Zn and Co and N is equal to or greater 
than 20 atom% and less than or equal to 50 atom% and consisting of a memory element that 
has an electrode formed with the above-described storage layer on both laces. 
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1. This opinion contains indications relating to the following items: 



Box No. I Basis of the opinion 

Box No. IT Priority 

Box No. Ill Nun-estab»ij,hmenl of opinion with regard lo novelty, inventive step and industrial applicability 

Box No. IV Lack of unity of invention 

Box No V Reasoned statement under Rule 43bis. l(a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Box No. VI Certain documents cited 



□ 
□ 
□ 
El 

□ 

I I Box No. VII Certain defects in the international application 
1X1 Box No. VIII Certain observations on the international application 

FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("TPEA") except that this does not apply where the applicant chooses an Authority other 
than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66Abis(b) that written opinions of 
this International Searching Authority will not be so considered. 
If this opinion is, as provided above, considered to be a written opinion of the IPEA the applicant is invited to submit to the IPEA a 
written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCT/1SA/220 or before the expiration of 22 months from the priority date, whichever expires later. 
For further options, see Form PCTYISA/220. 



3. For further details, see notes to Form PCT/IS A/220. 
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Internationa] application No. 

PCT/JP2004/019001 


Box No. I Basis of this opinion 


1. With regard to the language, this opinion has been established on the basis of the international application in the language in which it was 
filed, unless otherwise indicated under this item. 


| | This opinion has been established on the basis of a translation from the original language into the following language 

. which is the language of a translation furnished for the purposes of international search (under 


Rule 12.3 and 23. 1(b)). 




2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed 
invent io a this opinion has been established on the basis of: 


a. type of material 




| | a sequence listing 




table(s) related to the sequence listing 




b. format of material 




| | in written format 




jH^ in computer readable form 




c. time of tiling/furnishing 




| | contained in the international application as filed. 




| | Hied together with the international application in computer readable form. 




j™l furnished subsequently to this Authority for the purposes of search. 




3 I - ! In addition, in the case that more than one version or copy of a sequence listing and/or tables) relating thereto has been filed or 
■— ' furnished, the required statements that the information in the subsequent or additional copies is identical to that in the applicat.on as 
filed or docs not go beyond the application as filed, an appropriate, were furnished. 


4. Additional comments: 
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Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 



1. Statement 



Novelty (N) 



Inventive step (IS) 



Industrial applicability (I A) 



Claims 
Claims 



1-18 



Claims 1-18 
Claims 



Claims 
Claims 



1-18 



YES 
NO 



YES 
NO 



YES 
NO 



2. Citations and explanations: 

Document 1: JP 2002-512439 A (Energy Conversion Devices, Inc.), 23 April 2002, full text 
& WO 1999/054128 Al 

Document 2: JP 2001-502848 A (Energy Conversion Devices, Inc.), 27 February 2001 , full 
text & WO 1998/019350 Al 

Document 3: JP 1 1 -51 41 50 A (Energy Conversion Devices, Inc.), 30 November 1 999, full 
lext & WO 1997/015954 Al 

Document 4: JP 1 1-510317 A (Energy Conversion Devices, Inc.), 07 September 1999, full 
text & WO 1997/005665 Al 

Document 5: WO 2003/050872 Al (Matsushita Electric Industrial Co., Ltd.), 19 June 2003, 
full text 

Document 6: WO 2000/054982 Al (Matsushita Electric Industrial Co., Ltd.), 21 September 
2000, full text 

Document 7: JP 55-008830 Bl (Matsushita Electric Industrial Co., Ltd.), 06 March 1980, 
full text 

Document 8: JP 2003-229537 A (Hitachi, Ltd.), 15 August 2003, full text & US 
2003/0146469 Al 

The storage disclosed in and supported by the specification and having the following 
(1) and (2) constitutions is not described in any of the documents cited in the ISR and is non- 
obvious to a person skilled in the art. 

Therefore, the inventions of claims 1 through 18 are not described in any of the 
documents cited in the ISR and are non-obvious to a person skilled in the art. 

(1 ) A storage consisting of a storage layer that stores information by causing a reversible 
phase change between a crystalline phase and a noncrystalline phase, wherein the total 
content ol' at least one element selected from the group consisting of Ge and Sb or at least 
oneelement selected from the group consisting of Ge and Sb, and Bi is equal to or greater 
than 2 atom% and less than 25 atom%, the content of Te is equal to or greater than 40 
atom% and equal to or less than 65 atom%, and the total content of at least one element 
selected from the group consisting of Zn or Zn and Co and N is equal to or greater than 20 
atom% and less than or equal to 50 atom% and consisting of a memory element that has an 
electrode formed with the above-described storage layer on both faces. 
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Box No. VHI Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully supported by 
the description, are made: ^ 

What is disclosed in the meaning of PCT Article 5 is obtaining high heat resistance 
in a phase-change memory by means of a storage having the following (1) and (2) 
constitutions. 

(1 ) A storage consisting of a storage layer that stores information by causing a reversible 
phase change between a crystalline phase and a noncrystalline phase, wherein the total 
content of at least one element selected from the group consisting of Ge and Sb or at least 
one element selected from the group consisting of Ge and Sb, and Bi is equal to or greater 
than 2 atom% and less than 25 atom%, the content of Te is equal to or greater than 40 
atom% and equal to or less than 65 atom%, and the total content of at least one element 
selected from the group consisting of 'Zn or Zn and Co and N is equal to or greater than 20 
atom% and less than or equal to 50 atom% and consisting of a memory element that has an 
electrode formed with the above-described storage layer on both faces. 

(2) A storage consisting of a storage layer that stores information by causing a reversible 
phase change between a crystalline phase and a noncrystalline phase, wherein it comprises a 
plurality of memory cells and a plurality of word lines for selecting the above-described 
memory cells and a plurality of data lines disposed so as to intersect the above-described 
plurality of word lines and for reading signals from the above -described plurality of memory 
cells; the total content of at least one element selected from the group consisting of Ge and 
Sb or at least one element selected from the group consisting of Ge and Sb, and Bi is equal 
to or greater than 2 atom% and less than 25 atom%, the content of Te is equal to or greater 
than 40 atom% and equal to or less than 65 atom%, and the total content of at least one 
element selected from the group consisting of Zn or Zn and Co and N is equal to or greater 
than 20 atom% and less than or equal to 50 atom% and consisting of a memory element that 
has an electrode formed with the above-described storage layer on both faces. 

Thus, what is disclosed in the meaning of PCT Article 5 is merely a very small part 
of the inventions of claims 1 through 18, and is not adequately supported in the meaning of 
PCT Article 6. 
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(2) A storage consisting of a storage layer that stores information by causing a reversible 
phase change between a crystalline phase and a noncrystalline phase, wherein it comprises a 
plurality of memory cells and a plurality of word lines for selecting the above-described 
memory cells and a plurality of data lines disposed so as to intersect the above-described 
plurality of word lines and for reading signals from the above -described plurality of memory 
cells; the total content of at least one element selected from the group consisting of Ge and 
Sb or at least one element selected from the group consisting of Ge and Sb, and Bi is equal 
to or greater than 2 atom% and less than 25 atom%, the content of Te is equal to or greater 
than 40 atom% and equal to or less than 65 atom%, and the total content of at least one 
element selected from the group consisting of Zn or Zn and Co and N is equal to or greater 
than 20 atom% and less than or equal to 50 alom% and consisting of a memory element that 
has an electrode formed with the above-described storage layer on both faces. 
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FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("TPRA") except that this does not apply where the applicant chooses an Authority other 
than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.H>iX b ) that written opinions of 
this International Searching Authority will not be so considered. 
If this opinion is. as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA a 
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PCT/1S A/220 or before the expiration of 22 months from the priority date, whichever expires later. 
For further options, see Form PCT/IS A/220. 

For further details, sec notes to Form PCT/IS A/220. 
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Box No. 1 Basis of this opinion 



With regard to the language, this opinion has been established on the basis of the international application in the language in which it was 
filed, unless otherwise indicated under this item. 

I | This opinion has been established on the basis of a translation from the original language into the following language 

. which is the language of a translation furnished for the purposes of international search (under 

Rule 12.3 and 23.1(b)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed 
invention, this opinion has been established on the basis of: 

a. type of material 

! ] a sequence listing ' 
| | table(s) related to the sequence listing 

b. format of material 

j | in written format 

| | in computer readable form 

c . t i me of til i ng/f urni shi ng 

| | contained in the international application as filed. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority for the purposes of search. <• 

I I In addition, in the case that more than one version or copy of a sequence listing and/or tables) relating thereto has been filed or 

furnished, the required statements that the information in the subsequent or additional copies is identical to that in the application as 

filed or does, not gu beyond the application as filed, as appropriate, were furnished. 

Additional comments: 
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Box No. V Reasoned statement under Rule 43bi&l(a)0) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting .such statement 



1. Statement 

Novelty (N) 

Tnvcntive step (IS) 



Claims 1~1 E 
Claims _ 



Claims 1~1 * 
Claims 



Industrial applicability (IA) claims 1 — 11 
Claims _ 
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2. Citations and explanations: 

Document 1 : JP 2002-512439 A (Energy Conversion Devices, Inc.), 23 April 2002, full text 
& WO 1999/054128 Al 

Document 2: JP 2001-502848 A (Energy Conversion Devices, Inc.), 27 February 2001 , full 
text & WO 1998/019350 Al 

Document 3: JP 1 1-5141 50 A (Energy Conversion Devices, Inc.), 30 November 1 999, full 
text & WO 1997/015954 Al 

Document 4: JP 1 1-510317 A (Energy Conversion Devices, Inc.), 07 September 1999, full 
text & WO 1997/005665 Al 

Document 5: WO 2003/050872 Al (Matsushita Electric Industrial Co., Ltd.), 19 June 2003, 
full text 

Document 6: WO 2000/054982 Al (Matsushita Electric Industrial Co., Ltd.), 21 September 
2000, full text 

Document 7: JP 55-008830 Bl (Matsushita Electric Industrial Co., Ltd.), 06 March 1980, 
full text 

Document 8: JP 2003-229537 A (Hitachi, Ltd.), 15 August 2003, full text & US 
2003/0146469 Al 

The storage disclosed in and supported by the specification and having the following 
(1) and (2) constitutions is not described in any of the documents cited in the ISR and is non- 
obvious to a person skilled in the art. 

Therefore, the inventions of claims 1 through 18 are not described in any of the 
documents cited in the ISR and are non-obvious to a person skilled in the art. 

(1 ) A storage consisting of a storage layer that stores information by causing a reversible 
phase change between a crystalline phase and a noncrystalline phase, wherein the total 
content of at least one element selected from the group consisting of Ge and Sb or at least 
one element selected from the group consisting of Ge and Sb, and Bi is equal to or greater 
than 2 atom% and less than 25 atom%, the content of Te is equal to or greater than 40 
atom% and equal to or less than 65 atom%, and the total content of at least one element 
selected from the group consisting of Zn or Zn and Co and N is equal to or greater than 20 
atom% and less than or equal to 50 atom% and consisting of a memory element that has an 
electrode formed with the above-described storage layer on both faces. 
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Box No. VIII Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully supported by 
the description, are made: 

What is disclosed in the meaning oi PCT Article 5 is obtaining high heal resistance 
in a phase-change memory by means of a storage having the following (1 ) and (2) 
constitutions. 

(1) A storage consisting of a storage layer that stores information by causing a reversible 
phase change between a crystalline phase and a noncrystalline phase, wherein the total 
content of at least one element selected from the group consisting of Ge and Sb or at least 
one element selected from the group consisting of Ge and Sb, and Bi is equal to or greater 
than 2 atom% and less than 25 atom%, the content of Te is equal to or greater than 40 
atom% and equal to or less than 65 atom%, and the total content of at least one element 
selected from the group consisting of Zn or Zn and Co and N is equal to or greater than 20 
atom% and less than or equal to 50 atom% and consisting of a memory element that has an 
electrode formed with the above-described storage layer on both faces. 

(2) A storage consisting of a storage layer that stores information by causing a reversible 
phase change between a crystalline phase and a noncrystalline phase, wherein it comprises a 
plurality of memory cells and a plurality of word lines for selecting the above-described 
memory cells and a plurality of data lines disposed so as to intersect the above-described 
plurality of word lines and for reading signals from the above-described plurality of memory 
cells; the total content of at least one element selected from the group consisting of Ge and 
Sb or at least one element selected from the group consisting of Ge and Sb, and Bi is equal 
to or greater than 2 atom% arid less than 25 atom%, the content of Te is equal to or greater 
than 40 atom% and equal to or less than 65 atom%, and the total content of at least one 
element selected from the group consisting of Zn or Zn and Co and N is equal to or greater 
than 20 atom% and less than or equal to 50 atom% and consisting of a memory element that 
has an electrode formed with the above-described storage layer on both faces. 

Thus, what is disclosed in the meaning of PCT Article 5 is merely a very small part 
of the inventions of claims 1 through 1 8, and is not adequately supported in the meaning of 
PCT Article 6. 
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(2) A storage consisting of a storage layer that stores information by causing a reversible 
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